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Summary 
According to World Health Organization (WHO), excessive exposure to ultraviolet radiation (UV) increases 
the risk of skin cancers and cataracts. In the current study, measurements of UV radiation and thermal 
environmental parameters were conducted in outdoors during summer and autumn periods to archive a fuller 
understanding of characteristics of UV radiation, and the following findings were obtained. 
On the summer sunny day, the maximum erythemal UV on the upper horizontal plane was 27.79 UW/cm2, and 
11.1 in UV Index which was evaluated as ‘extremely strong’ UV environment based on the WHO rating 
category. 
On the autumn sunny day, the erythemal UV on the upper horizontal plane in the shade of a five-story building 
decreased to approximately a quarter of that in the athletic field open to the sky. Furthermore, the erythemal 
UV in the shade of trees was reduced to approximately 1/16 of the athletic field. A southern vertical plane was 
irradiated with UV radiation of the same level on the upper horizontal plane. UV radiation irradiated on six-
directional planes are affected by the sensor facing direction, the surrounding obstacles including buildings and 
trees, and the radiative properties of the ground surfaces. The UV protection factors (PF) of the building shade 
were ranged from 3.8 on the upper horizontal plane to 11.9 on the south vertical plane, which did not reach the 
required value of 15. In the shade of trees, the PFs of the west and south vertical planes were 11.7 and 14.9 
respectively, and the other planes had the PF of 15 or more. The maximum value of universal thermal climate 
index (UTCI) was 23.5 °C on the terrace. Meanwhile, the minimum UTCI was recorded to be  8.2 °C in the 
building shade. The temperature difference between them was 15.3 °C in UTCI. 
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PF: ƐÖƕǖĀĐĚ, dimensionless 
UVsun-i: ƐÖƕǉơĹǂř=:Æŕ;!7 i ǟ;ŗ
å-JƍĜƐÖƕǍ, UW/cm2 




 B2ƍĜƐÖƕǍ;Í67 UV Index#ƈ*K
ƐÖƕŞÒ=ƲƇ;ŠHKJƦ 4 ; WHO7);G
























 )  

)










tmrt: ðÈėåŏô,  
I*: ŊƕǟūǅġåǍ, W/m2 
IdH: ņðǟĎęġåǍ, W/m2 
S: z¸$ŰŋǐėåǍ, W/m2 
L: {¸$ǐŋǐėåǍ, W/m2 
L: z¸$ǐŋǐėåǍ, W/m2 
: Stefan-BoltzmannàĚ (=5.6710-8 W/(m2K4)) 
p: Ůƥ=ėåŜ (=0.97), dimensionless 
ak: Űŋǐėå;ä-Jº¯Ŝ (=0.69), dimensionless 
feff: =ī¨ėåǟƀŜ (=0.91), dimensionless 
fp: čåǟƀŜ, dimensionless 
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